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(54) CHARGED PARTICLE EXPOSURE 
TRANSMITTING MASK 

(57) Abstract: 

PURPOSE: To facilitate perfect electric continuity 
between an upper layer silicon plate and a support 
silicon plate and avoid a stray beam by a method 
wherein metal films which communication with the upper 
layer silicon plate and the support silicon plate 
electrically in second apertures are formed. 

CONSTITUTION: A mask pattern 5 is formed in an upper 
layer silicon plate 1 with a charged particle beam. 
First apertures 4a and 6a through which the charged 
particle beam is transmitted are formed in a support 
silicon plate 2 under the mask pattern 5. Second 
apertures 4b and 6b which reach the rear parts of the 
upper layer silicon plate 1 directly are formed in the 
support silicon plate 2 under the region where the mask 
pattern 5 is not formed. Conductive films 8 which 
communicate with the upper layer silicon plate 1 and 
the support silicon plate 2 electrically in the second 
apertures 4b and 6b are formed. With this constitution, 
charge-up of the upper layer silicon plate 1 is hardly 
created and a stray beam can be avoided. 
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Ji<-f-S;: a§tf-A£5g£U8K 

T5fcJ6©vx^/^-> 5 *tjhS u n 1 fc^jsfc 
2 ft, M±Ji 1/ U n >« l £ > >J 3>fi2t U 
3>gSfc!g3£^T&^fc>ii:&*3*-u g^rx^/i 
5 TOW»J"J 3 >« 2 fcgE^f®e^tT-A*t 
ajS-rs^l©PBPg?4 a, 6aWiiESfU 8YXi? 
/^-> 5 J&t^SftTV>3^«Tm©K3^->y 3 

2 Kg ±.m-> u n >« i tT$T?fit -am 2 ©H 

Pi4b, 6b*«^n. iS2®SnSli4b. 6 b 

-> y a >« i tudan' y 3 >« 2 1 
k is* as £m#B£ 8 #tj*j$ s nrnfitz trctzz&s 
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1 

[«f#3ti] ffiW&.=f-\f.-2±*m^-r:mm.<Drt*-y 
&Mt$.-rz>fctb<D-?X? rt?-> (5) ifi±MZ'Va> 

m (i) i:Msn, g±e->un>« (d t^atv 

>Jn>« (2) tifiZ'V3>mftM (3) fcRA/e&SD 

-&fc-e-^*$n. (5) t©k£8-> 

•J3>« (2) {c^«^f-A*saji-rsmiiDH 

P& (4 a, 6 a) ?5tjej£$*l, gY^^/^-> 
(5) ^M^nT^SS^TOCg^^'J 3>g 

(2) tK±@->u^>« (i) ET*-eK®-rsS2 

©MPS? (4b, 6 b) A«^!tl, KSg2©WPffl5 
(4 b, 6 b) rtT?-hB->Un>« (1) fcDdOH'y 
3>« (2) (8) # 

[»^«2] #«8?tf-A£fflV>-CBrS©/t*-> 
5Mt5fc*©vx?;^-> (5) *t±S^>J3> 
« (l) (rf^fiESn, S±l->'J3>fi (l) 
U3>« (2) i*^U3>HftI (3) ^^TftSD 
-&fci±^«f$n, (5) TOR^'> 

U3>« (2) KK#«*H^-A)WIii-r.5WPg& 

(4 a, 6 a) i^JjgStt, MfflPlS (4 a, 6 a) ft 
•?1I->U3>S (1) (2) <h£ 

«««fc#fi$-Brs«seug (8) *«sni)iic$n 
im&m3] mmmm&m (8) ^u->'ja>ii? 

[0 0 0 1] 

P&£LTl#^«&^f^)3SffiVX*lC&D, »b 
< K, is U n >mfcBI£&A,T±Jf S i « i£f#S i ffi 

[0 0 0 2] jfii£, *H9liaK©ilS*llEfl:fc#^ fi#® 

5. VP*6T©JBj£a, H-A^©fc©£gJcAg3fK:S; 
•5. 

[0003] t^at, *e^^tiv^t3)-5 
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2 

[0004] ;:n5c9@7te^T?fflv^nssjavxi' 

&*©S^?l£S i«©J»£#j£tt§Htt5©«:^-& 

irbT, -e-©±-e/^-»gjj£-r-5©#— j&wr&s. 

[0 0 0 5] 

[fie*©8ffi] Siavx^s-«^-r-5^>^ , P'>tt, 20 

10 n m&TUm \Z VTmi£-?Z> <Dtit&^mo it mSTFTfH 
fflTZ>W£mV<MtftL,mi<K £©$«»«, Miff 

gp-£, SlI'yf>^KOH (*&<£# U ? A) #J§ 

arctf5»fr» s i«©ffi### c ioo) t c in) t 
-m, 30«£UKDi>y^>^p-Mia*£i;, -*si 

®^F-fe*t [ 100) £ C ill) £«»SI1«©X5/5 1 >^P' 
-ht^. ^T, C 100) oDiASftffl 

<D-1*>1Z.A&!&m\Z-f3i~oTVWL5a — i£St£&ffl 
bT^n>««Srl0 2 »S«fc-rS«^-«, &ftfc©8?£& 
n>hn-;w-r*©#ffl£rr?&£„ Mir, &Svx^© 

[0006] ;inecDiggj&£»&-r-5&»i£#ffiBji^ 

■5. 6*T, jy£«KHm£m>T-£-©18jg£gB£^i£K 

[0007] mimztmmtftteoffimtLTmytmmm 
vx^&iKwrsia-e*<p. sii«^5fe^©«is&^-r 

t&rffiB, |S|12tt^«si©M)g^&iffi^-r50-e$)«.. 
^tlS)©0t^ViT, 101«JtJl S 1 102&3d$S 

i «. io3«^s i « io2±tc»ij6an&^y >n 
km. lMKJiss i« ioitc^$nfcvx^/i^- 

40 >, 105«_kJiS i« 101{C^^nfcBBPgS. 106« 

[0008] ^tc, ^©ssig^^oviTUiwrs. * 

T, S12 (a) ~ (c) \Zm-t£o\Z, mm 500p.m.m 

m<D±ms i« ioitmmit\z^xmm5~\5uram 
m<D-si)a>mtite io3tiwi&ztircmm 500 Hmig 
©s«fs i« 102 t&*)bh 2 i±T&r) 

[0 0 0 9] #cfc, 012 (d) lr^-r<i:5tc, J¥K©± 
IS i« 101£WSK<fcDf9f:i£©ff£ (^A«10nimS 

50 s) s-cfflomix»^fc-r-5o ±isi« lom-isw 
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3 

[0 0 10] 012 (e) C^-r«fc5fc, R I 

fcj;«3±jf S i« 101£A*-->^LT-7Xi'r^- 

> 104*^J$TS. 012 (f) t^fi^tC, 3t 
|#S i S 102SKOH*^^JZ«J;0S^teX>y^>^ 
bTHPSP 105*»jS*-«. CCD»&. 09A.«5OOMm 
J»©±JiS lOlfcfflV* 500ximD©VX^/^^— > 

104Tabofc^> ±IS iffi 101{Ctt!^)1200/imno 
*^£©R§P8& 105«-HJt^UT*<i^M^a&-5. - 

nraxy^^iris/'?:?— ~>:7 hdsg^«fc«)-ca& 
s„ ys£8&at£>, io2tt®^rfi:^ c 1003 -e& 

% >&wfi%> t> . >nftK 103-c^ih 

[0 0 1 1] iE-Lt, WPgB lOS^LTVX^/liJ'— 

> i04TK>>"j3>mft;m i03§B^S:l^*-rsj:i:(cJ: 

[0 0 12] ^C9«t5(Cg-ifeRM0DXy5 i >^'P'— h<?5 

-X>>m~>'j3>&fc]g| 103i;-?f!|}SLT35D, ->>J 
3>&{fcffi| 103S3jgb^V^fflT?$.S(O*SSV^ 
[0 0 13] 

^S^fflSjfiVX^Ttt, i« 102<h-hSS UK 

ioiraat-> u n ymitm io3-e5z-£izm®t-zsn2>mm-e 

±is imows^t-^f^bi^iv^K 
[0014] jgavx^ti/r^-rsis, ffifs 

fi^lf-AtfUJiS i« 101±KR8*h*n3©T?, _hB 

s i & ioik^« • mmm±<?>it&iz&mm&ttm-2i* 
ofc«^-?>, mmwz-?z.?-t>mm-2fty.\z7>Kv?t< 

[0 0 15] Hfc, ifflft-^y^it^WItt. 
»>XA^ja-e±«S i« 10UA&3/U3>MSII 103S 
»*»oTX»S i« 102ST3ifiJi£tt»2 

[0 0 16] S&, ±1S i« 101»&3/U3>KfUR 
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4 

[0017] mm^^^mm-^ 

±S -> U 3 >«lr^«&Tfcf-A 

U 3 5>7 v :/&£UJi< "T* C fcj8*T!** 

#38* LSI V4ft3£ Ufc«Bi©#«fe-?@3tfflS)S ? 
£««-T -5 C t £ B W t LT^S. 
[0 0 18] 

>#J:Ji^U3>«C^fE£ft, S±S^'Jn>«t^ 

iff H-A^aifi-r-g)^ i ©MPgfrw&j&sn, »vx 
swwsan, «m2©igpgi5rtTJie>'Un>«tte^ 

[0 0 19] 3tt^gBJtCJ;5ffif*i&^jl3feffl^iavX^« 
JilESWB^Ofc*, ffi®i&Ft?-A£Jf!V>TF9rM<Z>r< 

;^->T©«3a$->u 3 >fit^«fe^tf-A^a 
m 2 (dm pgBi*i-e±®->u 3 >«t^^->u 3 >«t 

[0 0 2 0] *^HJlc^ViTK. #tttWJ">'J3 

snssLfr 600— 800t:^#M-r-5. ->'jn>±i:^ 

£9» *U->U3>©^Kff&+^5t«bfcfe0S# 
[0 0 2 1] 

Wffl] *^BJt?tt, 0i{c^-TJ;5K, WPgMb, 
6b^It7Jtas i«l t^JtS i«2t^«MWfC^a 
$-&-S>^JH»8*^-rS«i§^L.fcfc*, ±SS i« 

li^s i«2tftss^ici»aa**Jit3&tT*a. 

50 as-e^Stt&K:, «ffl±ISitglMy'Ja>i 
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[0 0 2 2] 

^-nsrira. H2«-*jiSM©Si§^sittw-r«^T 

Sit. 3 tt^tJSS i « 2 ±fc^Sn?5:->U 3 
m, 4 a, 4bHSHS I«2IC^$nfci8PSB> 5 
H±IS 1 S 1 \ZMfc2nrc-?Z?rt*->, 6 a. 6 
b tt-> U n >Stfbl8l 3 fc^SnfcM Pg&, 7 u s 

[0 0 2 3] JfcJr, ^-©Sjg*j*{'^ViT^TS„ £ 
T. 02 (a) tC^-T^^tC, mm 500//m@are4" 
</> Si«l <h&&ft;tc <fc o TfiSJ? 0. 5~ 1 u 

mlI©-> »J 3 >Bl4"blgl 3 &M2tltcmm500 n mg 
gT?©4" <f)5gS©3t«fS i«2i^^;i-h$^Ta6D 
^*gl*-r^. ±IS itglO#S«20Mm^T*W 

[0 0 2 4] ^(C, 02 tC (b) t£^-f£5(C, J?M» 
±IS iffil£W£tC«fcDJ?rJ£©JS£, ^«10wmS 
g*Ti¥JOfflU*8l4"fc;-r£o Jfcfc. 13 2 (c) t*-Tct 
Sis N4 mmfsioz K^e&s^x^ 

£ 0 S#teX <y > ^ L T 3/ U ^ 3 £ *1 

fcB§P8B4a, 4bS»5. PBagS4 b«HPg?4 

[0 0 2 5] ^fc, i2 (d) t*t±5IC, RIElf 

>5*»jSGbfc«. R I E«CJ:DPIDtt4 a, 4 b* 
^l/T^U 3>Kfld>l3*Xy?>ybTHP*6 a. 

ifi2fc±lS i«liST*-e»a-r^lBPSI54 a, 6 
a^^^n^itfetC, , 7Xi'^->5d«$n 
TV^®«TeW»5t^fS i«2K_kJiS i«litT* 
-eSa-TSM P|fB4 b. 6b«^n5. i§Pg|54 
b, 6b«MPg&4a. 6 aMHKMJUZ 4«Jr»*S 

[0 0 2 6] ^tC, 02 (e) lC^T«t5tC, iO||4 
a. 6 art£V'v>Xh^©-7X;5'7£?§^L;fc^ X/1 
y^ifc^JcDMPSMb, 6brtO±lSiSl« 
RfS iffi2£3Sa£-&5<fc5fcTa£ii«LT3r«K8 
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[0 0 2 7] ^-LT, U^h^7S»Cj;f}^Bi8*^ 
^Jlfcvxi' 7Sr|SiE*-rSJ:tfcj:D, 01fc^rTJ; 

[0 0 2 8] -r&*>1S, ±IBHiS^Ttt. ±lSlfil 
£3£8fS i«2 tS->Ur3>^fliK3*^Tft!;l9^to 

tt&*u Tx^/t^— >5T©^s i«2tc^fee 
i«2tcjiBs i «iii[TSTKa-rsMpeB4 

10 b, eb&Mf&L. £©S§Pf$4b, 6bftT?±JfSi 

sit^s i«2 ts«mwt^as-&^.«fc5^« 

b, 6b^T±IS iffilt^S i«2 t^SMWtC 
#a$1t«.^SI^8?£^-rS#liifCbfcfc*, ±»S 
iSlt$f|S l«2tS^fC^a^ii-^J:<i:*tT# 
£©£&, ±SS 1 S 1 I^Sfe^t'-ASIjf b 
fc®, -kHS i«l©^-^7!y^^CI8<-rs^ 
irtf-Ci^-St.hfctC, ^©±IS i £ 1 j5»65^U 3 > 

20 o\zft*kvm&-otzm\f-j±&ft£.vn<-r2>zt&-r? 

[0 0 2 9] WPgB4b> 6bR^Sl8Cf 

as^D-tx-eff^nT^sinsife 7*mjv 
xy^^yn-feXTSSr*-, mz 

^^f-A*a®$ti-Sfc*OSPgP4 a, 4 bS: 
50 [0 0 3 0] MtC, ±IB^JS0UT«, MPIH54 b» 6 b 

^nmzi$^*ffln&(DTz.ibv>rtf'——>>7\zmm 

£>. 

[0 0 3 1] *«WlC^SSjlVX^*fflViT^ 

[0032] 03 \t—mmm onv x ^ Sr^rrs 

40 B«S^«?1 0 tWffl!g550t{r^ns<, »7tegP10B, 
* V— F@ffill, ^'J y ^«ffil2RlXT/ — Hl3S*f 
^^ftt^tf— A5Sfe!®14«h. ^ffMS^tf— A5£C»J^.« 

s^fc^-r^^ioxu hist, mz-ztxrcv- 

ASiR^-r^l©STPV>Xl6i, iSlnim-^Si IcjiS 
CTfcf— A-aBSrMlS]-r-5&«)©xy y h^XP-^^17 

M^XWHI- intern 2. f$3<DU>XlS, 19t, 
21©^ 2, ^3 1x->Xl8, 19©WtC*¥*[Rj^*&nItg 

tcg«f$nfcjgi&vx^2ot, Siavx^2o©±T*r^ 

50 3 1^>X18, 19©^©t*-ASr{S|p]L/> S5STX^±20 
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©«&©SjS?L© 1 ^^S^-rSH 1 ~2S4<D<llR]g21 
V< tea&£-tf£:/^> ; ¥>^25£> Jg4©W>X26 

v>X29£, ? x=kjp30£> x^^^n-r^i 

£, ®6©1^>X32£, g^fiB^m^-Sj . Sa It 
jSUT>>X/\±©E-A&fi&i*£-r3*-f >T73-f 
;l^33R^-y-^7l^^^34£. ^XAS&lfcLTX-Y. 
#fafc#S)Wtg&X5r-^35<h, K§l~SfS4©77-1'* 
> M3-r;W36~39£$WUTViS. 

[0 0 3 3] {W$PgB50«, **iigssB©iew-^ 
-*£IB16U;fciEffi:**#51£. *?*t!rPl£-A£ffc£fW 
W?Z>CPU52£. CPU52«C«fcrjT^DS£3;n>£0!lA. 

Bfi:B1fffi&tX2jlv^^20©TX^1fS©#a*S ; £ 

& Kit $ n&iwt * - >Ms^x ^ ms £#irr 

JgU ^©m£gifi?L©Si^X^±^©&B£^'rta: 

^a&u m^&t hxm^->mm=i > b n-^55 
±Gflm*H*&««MH*si **rtrt-*r>^w 

55i, j ^B»Clfei;T3SiiVX^20&^ft$«S' : ?X^^ 

>^-7i-f X53tf> 6 6U£3 nfcSS!Ii&efil?8 \Z V Tcifl 
1 T8B»iy-^r>X i/—ir>7> => > b u 

£, ^XA±©JKtttt«S«Wr*«I«l§!fPia!S63t> 
B3fc&fitfej£M#S2 . S3 t5fejS-r*7>^»64, 65 

[0 0 3 4] ^CIC, *5SI9tr«SSaavX^20fct3ViT 
AttttfcRWrs. H4 (a) , (b) tt. SIJS 

3. 14 (a) fcjS'T.kSfc:, SjSV^5'20tt#?l50mnia 
mg.<D*:£-£frZ>l3iK). ^©*fctel0~20mmCI#>e>£:-5 

tab<ommmmnmm^mm 202#txitfl&s. 04 

(a) fr^-r«fc5K, /t^->«Aim 20lfcfcif9r5£© 
tfy5 1 HRSELT?vhU^7 > SEB$n^S: 
V> CDI'JTEi ~E 9 . jWR»J6nT*D. 1^©X'J 

fc*ttSL&**S» l~5mDT?*«. E 

1 ~E 9 . ©*ip£ (H«t»«T?*-r) l:»#*XY«gl 
j}«*A6nT«D. «*.fi*X«J7dS«Exr= (1, 1) 
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[0 0 3 5] 10©X'JTrtlC}iS5{C*-rJ;5fc, Bff 

36i@) <nrfUy9&\ ~B 26 *i|Stt^nT*5D, lr>© 

SCfflSL, MAtf 100~ 500fimD@aCT!fe?). o£ 
0, 1 -ZXD^nyZKDpqlZ. -&3fcJ£f£© "7X^/1:?- 
>5A«§ntW.YX^/^- >5©jl#r4, *tl 

J/7 D. 136 \Ztf.?£.?\Z. Bi ~B 2 6©S*fMU;:t> : &*X 

(1, 2) B.i©atqijSlS*UTV»*tt 

[0 0 3 6] -rfeto-fe* I'J7l«EnWDy^«g 
Bxv ©ft jeiCfcoTffitOXU 7l*I©ffig©:/n 5/ ^£ 
^S-T-5£lfc^T7#-5. IIAtf, Exr= (1. 1) . B 
xv= (1, 2) tbfci^, Et ©X'J7©B22©^D 

>*mfeVTzZ\iLt.ft.Z>. — IS. 04 (b) \Z7K-r&5 

20 \z. rtjr—yjBi&mm 202K:ffiS"ra«»fctt, fgi© 

H P 401~ 402iW§2j££ tlT*5 D , * Sffl H P &Mfitf& 

m\z\tm2v>ma 6oi~ 602^^ ttTt>«. fgi© 
u r«fc«ar *aa»»*3 anT^ntfj: < . 

401lt^t"ct5{tXUT 1 OlCft^T 1 ^f^lPLT* 
oTfe 402tC^-r«fc^rC, «jftfi©XUTtCjS0 IO© 
BP*lcJa:oT*oT'b&V». a*. ff§2©B§PSBte: 6 
01 a ~ 601 d t^Ti 5 IC 2 mmX 3 mmDga?©*^^^ 

tt. 602a~ 602 die*"** 3 fc» *S e©MP6P£b 

s^ttx^5 i >'^"r^-rsfcise>^a&-pT, 2mz%x 
z>ftmt>mi s/»ja>f i * 

fe. 04 (a) -ei-=>©X'J7©4PPIfc:#B-f£/V;/^ 
>yi?Sl/fc^nyi?Bi , Be > B3i» Bsstt. bI^ 

^ .cjg^s s tvr 5 -s^mfi-^x ^/1^->5©^& 

40 [0 0 3 7] ^:*5> ±IBHiS««jTtt, HPgg4a. 6 a 
ftrC-^Xi? 7S«l, iBPg|54b, 6 bftfCSi&j&tr 
J: 5 rC^Mfc^JRIS 8 'J 7 h^7SlC«t 

D*jm»8*t»jaEan&vxi'7*issj*UT±jis i« 

1 t33»S i«2^«il$-li--g.^Sllg8^HPH54b. 
ntcKS^n-5t>©T? l i^;<. 08 (a) , (b) 

50 YXJ9SfflK R I E^fc<tDPSPS?4 a> 6afifi) 



—95— 



(6) 



4#M¥4-2 4 3 1 1 8 



10 



[0 0 3 8] fife, 09 (a) , (b) fc^-Ti^tC, 
CVDfe^tC<fctlHP^4b, 6 bft&Mtb&ts&olz 

±m\zmm&tfv s i &m.mvTmm&tfv s i igiio^ 

mrftVTc®:. R I E^5C«fcO±HS i«lRtf3MH4# 
US i ^10S/1^-n>i/L.TTX^/1^— >5Sr^J« 
-rSii&Kl. ±JfS i«l L?ms i«2£#a£ii 
SiSStt^U S iBU0£MPgB4b, 6b?gtC7iW£ 

[0 0 3 9] _hta#SIJSCT«, >5T©^ 
fti/ ij 3 >« 2 A^aiST S SI P$ 4 

a, 6 adS^Sn-5tit>^> VX27^— >5#J65 
^$tlT^5^T^<D3at->U 3 >fi2IC±ly'J 
3>«liST*T»a-rSHPgB4b, 6b#7§?/££ 
*U £©»PSB4b, 6b^±I->U3>«li5d$ 
~>V 3 2 t&«MW»r#a$-&§^«ttl^ 8 

m&^t?— Aaiais-r-swpgiu a. 6 aitf^sn, 

£©S!PgB4a. 6afiT±I-/'j3>«lt^yiJ 

3 2 i: ^*fts?jtr#as-ar-5««*ag 8 *«sn 

BR PS54 a , 6 a *M^T# U -> U 3 VX^ 
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